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11583 
Introduction. 
Although much work has been done in 
determining the nutritional values of different 
milks, all of it has been carried on at different 
times by various men, and there is no published 
data demonstrating the relative values derived 
from experiments which were carried on simulta-
neously and ih which all subjects were under the 
same conditions. 
It is well known that rats show the 
effect of conditions to which they are subjected 
very easily and respond to them in the same 
manner in which man does. They are therefore a 
fit subject for nutritional experimentation. 
The Albi~o rat lives three years as 
compared to-man's ninety, the body composition and 
that of the ur.ine being the same per centage as that 
of man. Therefore multiplying results hy thirty 
gives the data for man, assuming that the normal 
span bf-man's life is ninety years. 
The purpose of this paper therefore 
will be to show the relative nutritional value of 
different milks as found by simultaneous experi-
ments ~ith Albino rats subjected to the same 
environment. 
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Experimental. 
Experimen ta 1. 
The rats used in these experiments were 
descendents of three pairs of normal rats which had 
been fed on fresh, dry, and condensed milks, 
respectively, three weeks previous to breeding. 
The young were separated when four weeks 
old and given all the food of their respective 
diets that they could eat. Their weights were 
taken weekly, pictures were taken at regular 
intervals, and all changes in appearance were care-
fully noted. 
The rats were all subjected to the same 
environment and placed in individual and sanitary 
cages. The amount of food given was determined 
by the amount eaten the previous day, care being 
taken to give each rat all it could eat. 
Rat No. I, which had been fed on fresh 
milk, bore eleven young, which when separated were' 
fed on the following diets: 
Rat I, No. I A - - fresh milk and bread 
Rat I, No. I a -, - fresh milk and bread 
Rat I, No. I B - -·dry milk and bread 
Rat I, No. I b - - dry mi lk and, bread. 
Rat I, No. I C condensed milk and bread 
Rat I, No. r c - - condensed milk and bread 
Rat I, No. r D - - Mellins food, bread, and water 
Rat I, No. I E - - Mellins food, bread, water, and 
orange juice 
Ra.t I, No. I F - - fresh mi lk, bread, and orange 
juice. 
8. 
Rat No. II, which had been fed on dry 
mil~, bore six young which were fed as follows: 
Rat II, No. II a - - bread and fresh'milk 
Rat II, No. II b - - bread and dry milk 
Rat II, No. II c dry milk paste. 
Rat No. III, fed on condensed milk, 
bore nine young which were separated and fed the 
following: 
Rat III, No. III A - - fresh milk and bread 
Rat III, No. III b - - dry milk and bread 
Rat III, No. III C - - condensed milk and bread 
Rat III, ~To • III c - - c0ndensed milk and bread 
Rat III, No. III D - - condensed milk, bread and 
orange juice 
Rat III, No. III d - - condensed milk, bread and 
orange juice 
Rat III, No. III E - - Mellins food, bread, and 
water 
Rat III, No. III e - - Mellins food, bread, and 
water 
Rat III, No. III f - - Mellins food, bread, water 
and orange juice. 
The liter obtained from Rat I, two of 
which died before the twenty-rtrth day, appeared 
scrubby; those from Rat II, three of which died 
before the date of separation, were large; while 
those from Rat III were small and 'nervous; no 
death occurred, however. 
The weights of all rats fed on the 
same diet will be given on the same page, compari-
son being made by means of charts and pictures 
showing the best rat obtained from eacb diet. 
9. 
Aug. 1 
tt 8 
" 15 
" 22 
" 29 
Sept. 5 
" 12 
" 19 
" 26 
08t. 3 
" 10 
" 17 
" 24 
" 31 
Nov. 7 
" 14 
tt 21 
" 28 
Dec. 5 
" 12 
" 19 
" 26 
Jan. 2 
II 9 
" 16 
" 23 
" 30 
Feb. 6 
" 13 
" 20 
Fresl). Milk. 
Rat II,No.lla. Ra t I, No. IA • Rat +,No.la. Rat III,No.IIIA 
Male Female Female Male 
54.6 32.4 32.0 23.5 
74.7 40.4 42.4 34.0 
85.0 50.0 53.5 46.0 
101.7 62.2 65.5 55.1 
115.1 72.1 73.·4 64.8 
129.7 76.6 83.1 74.2 
132.8 85.0 95.0 88.9 
134.9 97 .7 108.6 100.0 
144.5 103.6 114.7 110.2 
144.7 110.0 113.2 116.5 
144.9 112.9 115.7 122.0 
148.5 114.0 122.4 133.1 
155.5 125.0 126.9 154.8 
163.1 126.7 134.3 170.0 
163.4 130.9 ·142.5 184.8 
162.4 135.0 146.7 196.3 
165.7 138.3 158.0 202.9 
168.8 143.3 148.5 206.6 
172.7 149.3 160.0 219.2 
175.3 152.4 161.9 217.8 
179.0 156.5 165.2 220.0 
180.8 157.5 165.2 (1) 234.3 
186.9 164.5 * 250.0 185.0 165.0 252.1 
180.7 163.3 262.3 
180.7 163.9 262.0. 
186.5 167.4 262.2 
191.8 167.0 246.4 
195.5 174.0 267.0 
192.3 169.0 270.0 
(1) Bred with Rat I for two weeks. 
* Weights absent due to breeding, January 22, 
nine young. 
10. 
Bread and Dry Milk Dry,Mi1k 
Paste 
Rat II,No.IIb. Rat I,No.Ib. Rat I,No.IB. Rat III,No.IIIb 
Male Male Male Female 
Aug. 1 43.8 32.5 30.2 27.0 
" 8 58.9 39.7 39.0 37.7 \. 
" 15 74.0 47.6 42.1 44.6 " 22 78.3 51.0 50.2 48.3 
" 29 84.5 52.9 55.0 50.0 
Sept. 5 92.1 60.0 64.7 54.8 
" 12 101.3 70.3 74.2 63.ih 
" 19 112.7 86.5 91.6 70.3 
" 26 125.7 (1) 95.0 96.4 78.9 
Oct. 3 131.5 108.3 110.6 84.2 
tt 10 130.0 116.0 120.1 100.0 
" 17 151.7 136.4 134.4 105.3 " 24 166.4 162.0 156.9 113.4 
" 31 175.1 171.4 160.0 120.3 
Nov. 7 (2) 169.7 160.0 12,3.5 
" 14 173.9 171.1 165.0 120.0 
" 21 178.2 183.5 (6 ) 179.4 124.2 (6 ) 
" 28 177.6 182.0 184.8 125.7 
nec. 5 184.0 181.1 188.1 (3) 127.4 (7) 
II 12 185.7 176.7 193.6 132.4 
" 19 181.2 169.4 186.0 (8) " 26 185.3 172.2 184.2 (4 ) 119.3 
Jan. 2 210.0 193.9 210.5 136.3 
II 9 210.0 203.0 205.8 145.0 
I' 16 203.4 205.8 203.4 148.6 
" 23 198.8 207.4 203.6 * " 30 199.0 213.4 208.4 
Feb. 0 201.8 193.0 19;).6 
" 13 208.8 205.0 206.5 
" 20 210.0 209.0 210.5 
(1) Bred with Rat II, No. II c during day, separated at night. 
(2) Bred with Rat II, No. II c all day for two weeks. 
(3) B~ed with Rat III, No. III b all gay for one week. 
(4) Bred wi,th Rat III, No. III b all day for two weeks. 
(5) Bred with Rat III, No. III b all day for two weeks. 
(6) Bred with Rat I, No. I B all day for one week. 
(7) Bred with Rat I, No. I Ball dHy for ·bwo weeks. 
(8) Bred with Rat I, No. I B all day for two weeks. 
(9) Bred with Pat II for two weeks. 
* January 30, six young. 
11. 
Bread and Condensed Milk 
Rat I,No. IC. Rat I,No. Ic. Rat III ,No. IIIC. 
~!a1e Female Female 
Aug. 1 33.8 32.3 25.2 
tI 8 42.3 42.8 36.7 
II 15 43.1 57.6 56.7 
" 22 54.6 63.2 66.1 
" 29 62.3 74.9 70.8 
Sept. 5 79.4 83.5 82.7 
" 12 91.7 94.0 89.1 
" 19 102.0 103.4 97.5 
" 26 ·1()2.3 118.1 106.7 
Oct. 3 95.0 124.4 109.4 
" 10 Dead 129.7 115.8 
" 17 130.9 112.9 
" 24 138.9 122.3 If 31 148.1 123.1 
Nov. 7 157.5 125.0 
" 14 160.4 125.6 
" 21 162.1 128.5 
" 28 161.7 128.1 
Dec. 5 164.1 129.6 (1) 
" 12 168.6 129 .. 4 
" 19 169.1 (2) 
" 26 169.7 131.6 Jan. 2 177.5 132.1 
" 9 183.8 134.0 II 16 180.6 127.6 (3) 
" 23 176.6 122."0 tt 30 177.2 119.6 
Feb. 6 168.3 109.6 
tI 
" 
13 173.5 96.5 
20 173.2 Dead 
(1) Bred with Rat III, No. III c one week. 
(2) Bred with Rat III, No. IIf c two weeks. 
(3) Bred with Rat III two weeks. 
(4) Bred with Rat III, No. Itt C one·week. 
(5) Bred with Rat III, No. III c two weeks. 
12. 
Rat III,No.Jllc. 
Male 
26.0 
36.5 
47.5 
59.4 
70.9 
80.0 
83.8 
91.7 
106;1 
114.4 
123.4 
121.2 
134.0 
146.6 
150.0 
150.2 
169.5 . 
168.7 
173.0 14 ) 
175.3 
174.7 
182.9 (5 ) 
187.6 
195.2 
181.0 
166.7 
161.7, 
161.1 
163.0 
161.8 
Bread, Condensed Mille, and Bread, Fresh Milk, arid 
Ora.nge Juice. Orange Juice. 
Rat III,No. ITID. Rat III,No.IIId Rat I,Ne.If 
Male Male Female 
Aug. 1 26.3 25.4 28.9 
It 8 32.5 34.8 38.5 
" 15 47.7 45.6 49.1 
" 22 60.0 58.9 70.5 
" 29 68.8 69.4 80.2 
sept. 5 69.1 79.2 91.7 
" 12 80.3 89.2 93.4 
It 19 86.1 94.2 107.7 
rt 26 94.8 101.0 110.7 
Oct. 3 99.3 110.9 113.2 
" 10 103.4 111.2 121.5 
" 17 106.8 97.8 126.6 
" 24 114.3 96.0 134.0 tt 31 124.2 89.5 141.1 
Nov. 7 132.7 80.7 151.5 
" 14 140.0 Dead 146.7 II 21 148.7 152.3 
II 28 153.5 155.0 
Dec. 5 160.2 164.3 
" 12 163.9 170.0 
" 19 165.0 172.2 It 26 170.0 176.9 
Ja.n. 2 163.8 179.7 
" 9 169.1 181.5 
" 16 160.2 179.6 rt 23 159.5 183.6 
tt 30 163.2 190 .. 0 
Feb. 6 158 •. 6 181.7 
" 13 157.0 194.5 
" 20 155.0 191.5 
13. 
Aug. 
" 
" 
" 
" 
Sept. 
" 
" 
" 
Oct. 
" 
" 
" 
" 
Nov. 
" 
" 
" 
Dec. 
" 
" 
" 
Jan. 
" 
" 
" 
" 
Feb. 
" 
" 
Mellins Food, Bread, and Water 
Ra t I, 'No. ID Rat III, No. lIIE Rat III, No. 
Male Male Male 
1 25.9 27.2 32.3 
~ 25.3 24.5 32.6 
15 26.7 26.0 37.8 
22 30.0 24.1 35.9 
29 30.7 26.6 38.0 
5 31.1 36.0 (1) 33.3 
12 34.4 66.8 39.6 
19 35~8 83.0 39.3 
26 37.7 92.6 40.2 
3 36.4 111.3 38.4 
10 39.3 130.8 70.0 
17 35.7 86.4 
24 46.4 165.2 107.3 
31 48.1 186.7 130.7 
7 45.5 192.4 149.3 
14 42.4 (3) 206.3 166.2 
21 65.0 225.4 186.7 
28 63.0 241.6 197.2 
5 65.5 21)5.0 211.6 
12 70.7 (4 ) 265.0 221.7 
19 94.0 256.5 237.3 
26 74.0 255.5 237.7 
2 75.7 271.8 244.5 
9 82.9 (5 ) 273.0 245.7 
16 80.8 278.4 251J.9 
23 77.4 284.4 251.7 
30 75.8 295.0 266.1 
6 82.1 280.5 247.2 
13 82.2 (6 ) 306.7 283.0 
20 86.0 ' 308.7 287.2 
(1) Diet changed to Me11ins Food, Bread, and Mjlk. 
(2) Diet changed to Me11ins Food, Bread, and Milk. 
IIIe 
(2 ) 
(3) Liet changed to'Me11ins Food, Bread, and Milk for three 
days, then back to Water. 
(4) Diet changed as in (3). 
(5) Diet changed as in (3). 
(6) Diet changed as in (3). 
14. 
Me11ins Food, Bread, Water, and bra.ng~ Juice. 
Rat I, No. IE. Rat III, No. III f. 
Male Male 
Aug. 1 27.2 24.8 
" 8 28.0 22.4 It 15 28.3 25.7 
" 22 Dead 26.5 
" 29 29.7 
Sept.5 28.7 
" 12 34.5 
" 19 35.5 n 26 32.0 
Oct. 2 34.9 
" 9 Dead 
15. 
IN 0 IDfJ.AL RA T 
AGE 
FIVE WEEKS 
DEFIBI ENTqDIET 
AGE 
THIBTYFIVE WEEKS 
"NOPJJAL &":.T 
AGE 
FIVE WEEKS 
NORMAL DIET 
AGE 
THIRTYFlVE WEEKS 
J 
L 
,i 
-+ 
+ , , , 
" 
-'-
Itt, 
t1; 
-t 
i 
, , , 
t+1 
',-
::J 
-' 
: , -' , , , , L' 
, , , , , 
" , ,-j , 
: II 
, , 
, 
TT' 
.LL 
.f 
H, 
rtP. 
f l , 
+-' + 
L. 
+--
~ , 
j± q: 
ij~: 
',' 
. L.' 
r 
f-
, 
H+.J 
_.} 
I:±± 
-t 
n I, 1 -1--1 
Fl' 
1-
ci++ 
-t-
-1 
:\ +, m 
f+ t~: H-q~ ~j::H: 
rqL "tt-L I I , 
i14 q-l±j-H4+ H !~ , t+r I U H---H+-, I I LLf-
.1. H-l::1i rfk_ LL -,- U 
I ! i 
tt H- ·H l' 
.. -e'" ~ 
,..) 
-' 
I 
-4 , , 
r 
.;. 
.L 
+t f+ 
+ 
, 
~'~' 
c #i 
+ 
..I' 
, 
j 
-l 
, H 
..J 
.1 
--i 
ml t-+t ++ , 
ill ,.1_ 
: 
'l+~±t ~L_ 
<-1 .J • 'l1+ , 
L utf- + 
H+ 
,~ +J+L 
.;.' 
.1., HtH H.++: i' , , , 
~ 
, :++ t+ H- ,-
, .J , 
+H 
<::) ~ 
~ ~ 
u 
, , 
, H-i , ' 
-i+t ++ 
, , , 
L: , ,- , 
'H 
ill 
l-H· 
~ 
, , 
I l:l! 
, ' 
: IT 
'--W.ft Ft , 
, , , 
~ -'-...... t '" 
H-t J 
+~ , 
-+ 
-+ 
~ i 
~ t ...... 
~ .. .. 
~ 
Ci) 
't 
.~ 
I .... 
u 
~ .• 
± ~ 
L 
~ 
, 
.J 
.Ll , 
, , , 
u 
r:tT " ..... 1.1-1+ , , 
: 
~ LL! , , : , , , 
, , , 
, .1 
" " 
" ' , 
" 
, 
J± tf=l= 
" t ~ ~ 
, , , 
, , , , 
, , , , 
: , , 
': 
I I 
i 
f-
~ 
l-
..l 
H++--
--iT H--' 
rHetT, r.c-' f}-f-H-ir r+-i-
, f-f-' 
tl-t-
f~f 
Hf 1 , 
t 
~-
i= , 
+1-
H::l- ' 
+ 
L 
± 
f-
..l 
,h' 
, 
" +:J:: :J= ' 
1+ 
J... 
+ + 
1-- ~::J=-, 
ii 
, , , 
, 
+'-
H-l+ II 
iJ ---1+ I 
, " 
+ ,-'-
m.J!- IT , 
i 
It - H:- , , 
l' 
1+ -'- t 
LI+ 
I+f 
, , 
+-
, 
+- H-
t .-h 
L 
$mH, :*H+'i+IHtl 
f~' 
+-
, f 
,Lf-
L 
, ,-1# 
-, 
FH: -' 
JJ, , 
" 
.1 
'..LU 
I' 
r-h I, 
, , 
-8-
, "I 
I, , 
, " , 
1 
II j t-+t-
'" , , 
-H+i+ , 
, 
, '; I ++++ 
~-I-I 
! !q*~~:+ -~ 
~ 
_U_.1..' '1+' =R:H.-F-' , , 
$~0+ 
, 
'I " I 
I I II 
::'-4 
I" , , 
+Hf- ' 
" ->-L 
, , 
-t-LL' 
, " 
, , , 
'..J 
~, , 
, 
,- , 
, 
, " 
-IT'I 
, 
H+ 
-t-, 
, 
~' 
, , 
rH' i I 
-i:+-
, 
..J 
+ +1+ 
, 
T, 
11+ 
I-f-hl 
, 
Iii 
" , 
, , , 
, , 
'" , 
" , 
_1+1+ -'--' 
" 
, 
" , 
" 
r 
+ 
. LL 
, " 
. ~ 
, , , 
, 
" 
-I 
+ 
III 
, -1-
ill 
- ++-
',j-! 
'tt , 
t+r-
H 
, " 
! t+ J I , 
,- , 
, " 
_L' 
:T-r -
-1+=8+1: 
- " 
~ ~ 
LL !-i 
1-
1+ 
..J 
I. 
~' 
}-!-1' 
, 
, , , 
, , , 
!-I-I-i-:o 
l-hq:f- I 
I-t-H-, 
, , , 
, '-1-1 
" 
, , , 
, 
..J 
J -t--++1 
, 
" , , , , 
..L 
-, , 
JJ H- +-
1+ 
,t-+-
" , 
',' 
, 
" 
" , ,=l+·n- fI 
-I 
''0; 
" f-
, " 
, , , 
, , 
, , 
, " 
I II I 
, 
-++++ 
, --, , 
" 
" , : 
II, .-:+ 
I-H-t- H+ 
: ' 
II I II 
·1 
In 
( 
... 
." 
. 
;:} , 
~ 
t:-
Ull 
W 
/'1"' . 
/ ~IJ 
'=I 
/Qort 
I 
t~':#t 
~~I_; 
p. tifF·,·_J 
~H­
-~W-
:I 
., 
Wn--~~'-
I li+H-
+I 
H 
''":I:L-tl:E O:::I:CCFi-
~~M' 
"~J.. 
j iHE.:1 
·~r-: 
j 
rnm:m:m±J±L~mmmr=R±B: 
-~++ 
:u " 
I I n-.1-':p:p:::j::r' 
::'- ~f:l::l:::f:tt 
I ..-
r, 
tEe 
/ 
-t± 
;,~ 
Fi+!--
rrr: 
I--
!-t 
r 
l=!iI=li!:l-++ 
:1-t=~H-l-
-~~w 
--rh 
OJ 
, 
nTi 
'-
TirTn 
,J 
/0/.; 
,-' 
rt ........ ,-
T 
rl 
~ 
L 
L 
I 
+1~fI-I, :1' 1111111111. • 
BH+H-
~,C.._,l-i-h. I:: - . _ ,-'-
-- , 
'Ttt 
rrTi 
~ 1-1:I±EL:t3 
I::': 
j --Jttt1: 
j:j:j:!-,jj 
r 
~ttttl 
_.:ttttq 
$-., 
i Ci 
__ ...L 
I 
,1,:tL 
• 
. d-I 
_ p::q:p:f-j...L, 
t+t+-+-++ 
Jii H+t+ 
~~ 
I~ 
~ .( . 
1'1""':_' 
0:1:,_ 
~r 
lim#t=~, 
TI_I, 
1_, 
:l;lj 
£$ -
L 
_·-:t 
.. J 
1-'-'_ 
4' 
--j 
H 
-f 
:±it-l:!: ifi~f:Ht,-~· 
+ 
,I :I.:1+-; 
-B±f:f± 
:c: 
't-a.'" 
+1= 
• .... i , T , 1+11""',-+ 
q: 
-'j:p::p:p:: 
--t 
CONCLUSION. 
Conclusion. 
The results as shown in the charts 
demonstrate quite plainly, the relative nutritional 
value of the respective diets; it can be stated in 
addition, however, that the rats fed on dried milk 
were more susceptible to cold, than those fed on 
fresh milk, and the fecundity of the former is 
lower than t.ha t of the la t ter. 
The rats maintained on evaporated milk 
grew more slowly, and in only one case was 
greater weight attained. These rats were 'most 
susceptible to disease, and greater mortality 
resulted. 
The curves resulting from plotting a 
\ 
diet containing vitamines in what might be termed 
excess or at least in abundance show a steadier 
rise to normal adult weight 'than in any other 
case, thus proving the benefit derived from the 
vitamine content in the diet. 
The result obtained from experimenting 
with a diet consisting of Mellins food, bread and 
water gives the ,result one would expe~t of a diet 
that contains little tissue replacing elements. 
The rflpid growth evidenced when the diet was 
17. 
changed to include fresh milk confi.,the 
belief that normal weight and health are 
maintained only by a well balanced diet rich 
in vitamines. 
18. 
